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(57) [Abstract] 

[Problem] When periphery is dark regarding conventional liqtri 
d crystal display equipment, illumination equipment of for 
sakeof rrust be provided, because, there was a lirrit in thinning, 
wheninstalling in portable device etc, entire constitution 
caused problem which thescale-up is done. 

[Means of Solution] With this invention , as for illumination 
equipment 6 ,consists of protective sheet-cum-lightguide sheet 
4 which provides reflecting part 4b inthe surface 4a of viewing 
side of protective plate of transparent touch panel 3, ligfrt 
source5 which confronts each other in sheet depth surface 4c 
ofthis protective dieet-cum-lightguide sheet 4. It is something 
where liquid crystal display element 2 by fact that it makes 
liquid crystal display equipment 1 which is made reflective type, 
corribines protective plate which from untilrecently is adopted 
as light-guiding sheet and by fact that it combines 
theillurrination equipment, makes that illumination equipment 
is provided in back surface of liquid crystal display 
elementurmecessary, solves problem because of this with 
marked thinning aspossible. 



[Qaim(s)] 

[Claim 1 ] As it can provide transparent touch panel in seeing a 
pparent direction forward direction of liquid crystal display 
element,in this liquid crystal display element illumination 
equipment which can do strobe according to brightnessof 
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periphery when observing being provided, in liquid crystal 
display equipment whichbecomes, as for aforementioned 
illumination equipment on aspect of viewing side ofthe 
protective plate of aforementioned transparent touch panel 
microscopic recessed part of line or dot or theprotective sheet- 
cunvligfitguide sheet which provides raised part as reflecting 
part, light source which confronts each other in sheet depth 
surface of this protective sheet-cum-lightgiride sheet, It consists 
of, Aforementioned liquid crystal display element designates 
that it is made reflective type asfeature, liquid crystal display 
equipment . 

[Claim 2] As for aforementioned minute relief, when making r 
ecessedpartof linear,the width and depth , When making raised 
part of linear, width and height , When making recessed part of 
point, diameter and depth , When making recessed part of 
point, diameter and height , liquid crystal display equipment 
which designates that in each case is made 0.3 mm or less 
asfeature, states in Claim 1 . 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention is something 
regarding liquid crystal display equipment which is used as 
portable data terminal or other displayin detail, when in order to 
decrease consumed amount of battery, peripheryis bright, 
when indication reading and periphery are dark with theoutside 
light , is something which relates to liquid crystal display 
equipment which is made theconstitution which grasps 
indication with internal illumination equipment . 

[0002] 

[Prior Art] Those which show example of constitution of liquid 
crystal display equipment 90 of this kindof conventional are 
Figure 4, it can provide being transparent counterfTranarission 
reflection) plate 92 in back surface side of liquid crystal 
display element 91 as regarding this liquid crystal display 
equipment 90,furthermore in back surface of said 
transmitting/reflecting sheet 92, light-guiding sheet 93 which 
confronts eachother has been provided cold cathode fluorescent 
lamp or other light source 94 in sheet depth surface 93a. 

[0003] Microscopic recessed part or raised part of line or dot ar 
e provided in back surface 93b of theaforementioned light- 
guiding sheet 93, reflect from aforementioned light source 94 
thelight which incidence is done destined for surface 93c inside 
thislight-guiding sheet 93. And, as for aforementioned light 
source 94 can do strobe according to thebrightness of periphery. 
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[0008] 



[0004] In addition, as input means it can provide transparent to 
uch panel 95 in viewing direction side of theaforementioned 
liquid crystal display element 9 1 , adds, when operating this 
transparent touch panel 95, pressure istranaiitted to 
aforementioned liquid crystal display element 91 , protective 
plate 96 which was formed inorder to prevent fact that 
indication becomes indistinct, inextreme case causes breakage, 
with transparent resin etc is provided with theliqtrid crystal 
display element 9 1 and transparent touch panel 95. 

[0005] Inside this liquid crystal display equipment 90 outside lig 
ht which incidence is done to reflect theliquid crystal display 
equipment 90 which is made above-mentioned constitution, in 
theaforementioned transrri tt ing/ reflecting sheet 92 regarding 
status where periphery is bright, toreach to observer, because it 
becomes something which can do thereading of indication, it 
becomes something which can grasp indicationin satisfactory 
regarding state which ligfrt source 94 extinguishing is done. 
Therefore, electric power inorder lighting to do ligjit source 
94 is decreasedand extension of battery lifetime becomes 
possible. 

[0006] 

[Problems to be Solved by the Invention] But, Before was inscri 
bed regarding liquid crystal display equipment 90 of 
conventional constitutionwhich, When periphery is dark, you 
must provide ligjit-giiding sheet 93 because it hasbeing 
something to be, Because of this, satisfies request in satisfactory 
as display for theportable device where miniaturization and 
weight reduction take precedence not to change thatmuch, 
problem which does not become something which is caused in 
theaspect of thing and thickness , weight which are used as 
display of theequipment for for example tabletop. 

[0007] In addition, with status where periphery is bright, as fori 
ndication reflected ligjit of outside light, namely, it is grasped 
with thelight which two times transmits liquid crystal display 
element 91 , liquid crystal display element 91 is used as 
thereflective type, with status where periphery is dark, as for 
indication thetransrritted ligftf of light fromligjitguide plate 93, 
namely, is grasped with light whichone time transmits liquid 
crystal display element 91, liquid crystal display element 91 is 
used as transmission type. Under status where periphery is 
bright and, under status wherethe periphery is dark it became 
something which causes difference even inthe contrast etc of 
for example indication, display quality decreased and also 
theproblem which gives sense of nisfit to user occurred, had 
becomesomething where solution of these points makes 
problem 

[0008] 

[Means to Solve the Problems] As for this invention, Before ex 
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enplary means in order to solve conventional problem which 
was inscribed doing, As it can provide transparent touch panel in 
seeing apparent direction forward direction of liquid crystal 
display element,the illumination equipment which can do strobe 
you see in this liquid crystal display element and accordingto 
brightness of periphery of apparent time being provided, in 
theliquid crystal display equipment which becomes, as for 
aforementioned illumination equipment on aspect ofthe viewing 
side of protective plate of aforementioned transparent touch 
panel microscopic recessed part of theltne or dot or protective 
sheet-cum-lightguide sheet which provides raised part as 
reflecting part, light source which confronts each other in 
sheet depth surface of this protective sheet-cum-lightguide 
sheet, It consists of, It is something which solves problem by 
fact that theaforementioned liquid crystal display element 
designates that it is made reflective type as feature,offers liquid 
crystal display equipment. 

[0009] 

[Errbodiment of Invention] Next, you explain in detail on basis 
of embodiment which shows the this invention in figure. Those 
which in Figure 1 are shown with symbol 1 are liquid crystal 
display equipment whichrelates to this invention, point which is 
something where it canprovide illumination equipment which 
can do strobe as for this liquid crystal display equipment 1 you 
see andaccording to brightness of periphery of apparent time is 
similar tothose of Prior Art Example. 

[0010] In addition, regarding liquid crystal display equipment 1 
of this invention, in same way asthose of Prior Art Example in 
viewing direction side of liquid crystal display element 2, 
because we can providethe transparent touch panel 3, when 
operating aforementioned transparent touch panel 3, in order 
toprotect liquid crystal display element 2 frompressure, also 
point where protective platebecomes necessary is similar to 
those of Prior Art Example. 

[001 1] With here, With this invention, As expressed on descri 
ption above, it is needed and must provide thatyou will pay 
attention to being formed with transparent imrber protective 
plate due tothe resin, corrbine light-guiding sheet of 
illumination equipment, making use of this protective platewill 
form protective sheet-cum-lightguide sheet 4 in order that it is 
something which is assured, itparallels to this object, in surface 
4a of viewing side of theaforementioned protective sheet-cum- 
ligfitguide sheet 4 microscopic recessed part of wire shape (Or 
raised part ), or, microscopic recessed part of point (Or raised 
part ) with reflecting part 4b which is done isprovided. 

[0012] In addition, cold cathode fluorescent lamp and LED la 
rrp or other light source 5 confront each other in sheet depth 
surface 4c of aforementioned protective sheet-cum-ligfrtguide 
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sheet 4. Incidence we do light inside this protective sheet-cum- 
ligjitguide sheet 4, from light source 5 lightwhich incidence is 
done reflecting with reflecting part 4b which is made 
therricroscopic recessed part or raised part which are 
adrrinistered to surface 4a of the viewing side, changes 
advancing direction inside protective dieet-cum-ligjitguide sheet 
4, reaches to surface4d of display element side of protective 
sheet-cum-ligfrtguide sheet 4 and becomes something which 
enissionis done, namely, becomes illumination equipment 6 
which liquid crystal display element 2 illumination is done. 

[0013] Those which are shown in Figure 2 are one exarrple of s 
hape of thereflecting part 4b which is adrrinistered to surface 4a 
of viewing side of theaforementioned protective sheet-cum- 
lightguide sheet 4, with this exarrple as for reflecting part 4b 
one itis formed, as recessed part of abbreviation cone light 
where thedivided state to surface 4a of viewing side of this 
reflecting part 4b is adjusted,from surface 4d of display element 
side emission does, Namely, illumination is done light which 
has tried liquid crystal display element 2 thatbecomes uniform 
brightness. 

[0014] Furthermore it depends on inventor trial manufacture, I 
n result of examination we depend, As for aforementioned 
reflecting part 4b being only recessed part of theabove- 
mentioned cone, it to be, As shown in Figure 3, one recessed 
part of linear state of cross section V-shape,namely, is good 
even with reflecting part 4b which is made groove, or, 
abbreviates illustration but one is good even with recessed part 
ofthe cone, furthermore, one is verified recessed part of cross 
section V-shape ) namely, being good ones even in rib condition 
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[0015] When here, furthermore it tries exarrining in detail con 
cerning theconstitution of aforementioned protective sheet- 
cunvli^itguide sheet 4, as for function first, asthe lighi-guiding 
sheet, when size of one of aforementioned reflecting part 4b 
islarge, as for reflection efficiency it improves, illumination 
effect for liquid crystal display element 2 improves. On other 
hand, when size of one of aforementionedreflecting part 4b is 
large, smoothness of surface 4a of viewing side isimpaired, 
readability of display content which is indicated in liquid crystal 
display element 2becomes something which decreases. 

[00 1 6] Then, as for inventor result of examining concerning t 
his point, If you express with example of recessed part of 
abbreviation conewhich is shown with Figure 2, diameter M and 
depth D of thereflecting part 4b of one, If you express with 
example of groove (recessed part of linear state) of Figure 3, 
groove width Wand depth D of reflecting part 4b of one, If in 
each case makes 0.3 rrmor less, satisfying illumination effect 
whichwas inscribed, it was verified that it is possible to make 
protective sheet-cum-lightguide sheet 4which does not have 
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feet that also readability impair. 

[0017] By feet that protective sheet-cum-lighlguide sheet 4 is 
made above-mentioned constitution, the liquid crystal display 
element 2 when periphery to be bright extinguishing having 
done light source 5, thepoint which becomes something which 
illumination is done is similar totho9e of Prior Art Exarrple 
with outside light from viewing side, but when peripheryto be 
dark lighting it does light source 5 even, it becomes 
somethingwhich illumination is done from viewing side ligjtt 
source 5 and protective sheet-cum-light guide sheet 4 jiamely, 
depending upon illumination equipment 6 . 

[0018] As for this, liquid crystal display element 2 always becau 
se it becomes something which isused as reflective type, in order 
with this invention you use to be suited as theliquid crystal 
display element 2, as reflective type those which set 
permeability highly, are named the so-called reflective type are 
adopted Therefore, in liquid crystal display equipment 1 of 
this invention, in back surface side of liquid crystal display 
element 2, wecan provide reflector 7 which exclusively reflects 
light from in theoutside light and illumination equipment 6. 

[0019] Liquid crystal display equipment 1 of this invention, per 
iphery is bright when and when periphery isdark, becomes 
something which functions as reflective type by feet thatit it 
constitutes of or more explanation, like Prior Art Example 
there are nottimes when reflective type, transmission type and 
operating mode change. There are not times when also change 
of display quality such as decrease ofthe contrast with change of 
operating mode occurs. In addition, by feet that it makes 
protective sheet-cum-lightguide sheet 4, illumination equipment 
which isprovided in back surface of conventional liquid crystal 
display element 2 becomes properly unnecessary, thethinning 
of liquid crystal display equipment 1 becomes possible. 

[0020] In addition, liquid crystal display element 2, It had to be 
done reflective type private ones where tranarittance is high , 
With little outside light , becoming something which can 
graspindication, as it reduces status where lighting of 
illumination equipment 6 isneeded, light source 5 of 
illumination equipment 6 battery lifetime of portable device 
where this liquid crystal display equipment 1 is adopted as with 
those of low electricity consumption such as for exarrple LED 
larrp can be grasped inthe satisfactory, is done life extension 
more. 

[0021] Furthermore if actually it is not necessary for transpare 
nt touch panel 3 to be alwaysprovided in front surface of liquid 
crystal display element 2 at time of execution, and 
theprotective plate in order protection to do for exanple liquid 
crystal display element 2 has been provided, it ispossible to 
execute making use of protective plate. In addition, in order to 
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standardize display quality at tine of the illumination and time 
of unillurrinated, it is something which is good to thefront 
surface of liquid crystal display element 2 providing illunination 
equipment 6 of this invention anew, in case ofwhich it becomes 
something which can expect fit action and effect. 

[0022] 

[Effects of the Invention] As explained above, with this inventi 
on , as for illunination equipment, protective sheet-cum- 
ligfitguide sheet whichprovides reflecting part on aspect of 
viewing side of protective plate of the transparent touch panel, 
light source which confronts each other in sheet depth surface 
of this protective sheet-cum-li^itguide sheet, consists of, As 
for liquid crystal display element it had to make liquid crystal 
display equipment which is made reflective type with, first 
combines protective plate which from until recently isadopted 
as light-gliding sheet and by fact that it combines illumination 
equipment, makesthat illumination equipment is provided in 
back surface of liquid crystal display element unnecessary, 
theniniaturization of portable device, it is something which 
possesses effect whichquite is superior in weight reduction this 
kind, with marked thinning of theliquid crystal display 
equipment which is used for portable device as possible. 

[0023] In addition, As for secondly, By fact that it makes abov 
e-mentioned constitution at time ofthe ligjhting of illunination 
equipment also in unlit time, liquid crystal display element does 
reading of indication is done as reflective type, like the Prior 
Art Example it is something which possesses effect which 
cancels thefact that at time of lighting and with unlit time 
transmission type andthe reflective type operating mode 
changes, display quality such as decrease of contrastchanging 
attendant upon this, holds sense of misfit to user, quite 
issuperior in improvement of display quality. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1 ] It is a cross section which stows embodiment of liqui 
d crystal display equipment which relates to thethis invention 

[Figure 2] It is a explanatory diagram which shows principal pa 
rt of same embodiment. 

[Figure 3] It is a explanatory diagram which shows another em 
bodiment of liquid crystal display equipment which 
simlarlyrelates to this invention with principal part. 
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[Figure 4] It is a cross section which shows Prior Art Example. 



[»-^©BHfl] [Explanation of Reference Signs in Drawings] 
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1 liquid crystal display equipment 

2 liquid crystal display element 

3 transparent touch panel 

4 protective sheet-cunvlightguide sheet 

Surface of 4a. viewing side 

4b reflecting part 

4c sheet depth surface 

4dL Surface of display element side 

5 light source 

6 illumination equipment 

7 reflector 

D. depth of reflecting part 

M Diameter of reflecting part 

W. groove width of reflecting part 

[Figure 1] 



[Figure 2] 



ISTAs ConvertedKokai(tm), Version 1 .2 (There may be errors in the above translatioa ISTA cannot 
be held liable for any detriment fromits U9e. WWW: http://www.intlscience.com Tel: 800-430-5727) 



dP 99174972 Machine Translation 
IB 3] [Figure 3] 




[04] [Figure 4] 
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